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the results revealed little change in selected values as a function 
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IOTRODUCTIOM 



A recent article in American E du cation , by U.S.O.L. Commissioner 8. P. 

Mar land, Jr. (12) expresses the scutincnt that environmental education 
nus t be a high priority educational theme . Commissi oner bar land cites the 
words of the President, and reiterates Iris emphasis with respect to 
cnvironucntal education: '*V,'e nust achieve a nev; awareness. . . with res- 

pect to the modification of nan's attitude towards his environment/' The 
Commissioner continues: ‘Environmental education is directed at modifying 

nan’s attitudes towards his world --both the. world of nature fron which he 
derives and inherits his responses, and the world which lie has created * h 

Unfortunately, the traditional science and engineering courses in univer- 
sities have shown little concern for the development of social responsi- 
bilities as part of their professional objectives, by the sane token, 
those responsible for the planning of training programs in the social 
sciences have been equally unconcerned in their treatment of the effects of 
technical advances on nan's mode of living. While the products of the 
various sciences and technologies have had a positive effect on man’s living 
conditions, there have also been concomitant by-products which have been 
disruptive of man as a social being interacting with his environment. Since 
the discovery of these disruptive by-products, we are now observing a fur- 
ther awareness of, and interest in, environmental and social problems on the 
part of scientists and engineers, as well as educators and social scientists. 
It is imperative that new forms of academic cooperation and organization 
be developed. Scientists, engineers, and social scientists must partici- 
pate cooperatively in addressing environmental and social problems. The 
cooperation of many disciplines, each with unique insights and contributions, 
should yield a more satisfactory means of understanding man’s environment . 

A literature review of the ERIC system and other sources has revealed how 
infrequently in higher education, the various disciplines have collabora- 
ted in a cooperative effort to address the problems of technology and 
society. This review (1, 2, 4, 13, 16) indicates that the educational 
efforts have not been of a multi-disciplinary nature, nor have there been 
attempts to evaluate the effectiveness of those environmental study pro- 
grams which have been at tempted • 

A. major reason for the paucity of adequate multi-disciplinary efforts is 
probably a function of the consistently noted interest, values, and atti- 
tudinal characteristics strongly associated with the respective disciplines. 
Many -studies (3, 5, 10, 11, 14) have documented the existence of such 
discipline-related patterns. Such consistency may militate against the de- 
velopment of multi-discipline approaches to problems of society. While 
these above studies have tended to corroborate the existence of, and sta- 
bility of, sucli personal characteristics, few studies have ever considered 
whether or not such characteristic tendencies and associated behaviors can 
be modified, because of these tendencies, the engineer, for example, has 
been observed to address social problems exclusively from an engineering 
or technological approach, while a social scientist utilizes, for his data, 
persons and social systems. 
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In view of this current situation of fex-; multi-disciplinary academic efforts 
towards understanding problems of the environment (3, 14), the current 
research paper proposes to evaluate a recently developed multi-disciplinary 
course, "Science, Technology, and Society ', encompassing the humanities, 
the social sciences, engineering, and the natural sciences (see Appendix 
A), by conducting two related studies. 

The first of these two studies seeks to determine whether such an academic 
experience can result in a heightened awareness* of the environment outside 
the classroom itself, while the second study will examine v/liether particu- 
lar values characteristically associated with the various disciplines can 
be modified by such a program. 



^Awareness is operationally defined by the Awareness of Environmental 
Events Scale, which is described under the instrumentation section. 



▼ 



METHODS 



Subjects: For purposes of clarity, the reader should keep in mind that the 

sane experimental population v. f as used for both of the 'studies. The exper- 
imental group consisted of 61 students who were enrolled in February, 1972, 
in a university course entitled Science, Technology, and Society'*, which 
1 1 ad been developed recently by two University of Tulsa professors, Dr, 
ICathcr ine Jones and hr. Fancy Feldman. ('Tulle the investigators bad anti- 
cipated an F of approximately 200 experimental subjects, a reduced Spring 
enrollment yielded an unanticipated E of 61.) These students vyi.ll here- 
after be referred to as the experimental group . Enrollment in the course 
v;as university-wide, with representation from each of the collep.es of the 
Uuiversity (i.e., engineering and physical sciences, arts and sciences, 
business administration, anc! education). V’hc prerequisite for admission 
into the course \/as sophomore or higher academic standing. 



The investigators recognized that a self -selection bias with respect to 
the experimental group could be operating, since those who line! selected 
the course experience may have had a pre-existing interest in the problems 
of the environment. Such a possibility will be examined. 

A control group (*.>247) was selected from the respective participating 
colleges of the University. A stratified random sampling technique (stra- 
tified by collegiate standing of sophomore, junior, or senior), was utilised 
in the selection of the control group. The investigators felt that in the 
present study, a control group must be utilized in order to control for pos- 
sible heightened awareness of the general university population, should unique 
environmental events occur and be extensively reported in the mass media, 
while the environments course was in progress. Such evenLs might tend to 
heighten awareness of the entire university community and mask any contri- 
butions to heightened av/areness from the course experience. 



Instrument ation : The first study sought to investigate heightened aware- 

ness of the environment as a function of the course experience. The inves- 
tigators developed the Awareness of Environmental Events Scale for this 
purpose. The scale v;as developed prior to the course itself (for pre-test 
purposes), by systematic monitoring of the two Tulsa newspapers and the 
four television stations vyhich Tulsa receives. Environmental events con- 
sisted of international, national, and local environmental, scientific, 
and technological occurrences, monitoring continued while the course was 
in progress, in order to develop the post-test Awareness scale. Student 
assistants accomplished the monitoring by selecting "major news items* 1 * 
from the two Tulsa newspapers. Special television programs dealing with 
science, technology, or the environment were taped by student assistants, 
transcribed, and thus utilized for item selection. The av/areness scale 
incorporated the concept of content validity, one of the major types of 
validity as described by Cronbach (7). That is, a representative 
sample of the universe of possible items was compiled through the systema- 




*See Appendix - for operational definition of major news item. . 
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tic monitoring of the media described above* The universe of items in the 
current situation v;as defined as all major environmental events occurring 
and reported in the specified media over the tine periods described. The. 
actual test items were generated from descriptions of the environmental 
event in the particular vicdiuui, with the items being cast in an objective 
£orn. The sample it a; .is* wore then administered to a group of university 
students in order to eliminate ambiguities, and also to establish the 
difficulty level of the items. 

According to Guilford (9) and many other statisticians, the maximum discri- 
luinability of an item is achieved when its level of difficulty is approx- 
imately .30, that is. tiicre is a 30b probability of answering the item 
correctly. Therefore, only those items which were determined to have ap- 
proximately a 50b level of difficulty were included in the final instru- 
ments . 



The Allport, Vernon, Lindsey Study of Values was utilised in Study II in an 
attempt to detect value changes as a function of the course experience, and 
differential value changes between the involved disciplines. For example , 
do engineers experience a significant change iu specific values, and how 
do such changes on the part of engineering participants compare with those 
changes on the part of the social scientists? 

^roccjh^os; During the first week of class the Awareness of Environmental 
Events Scale was administered to both experimental and control group sub- 
jects in order to establish a baseline* of environmental awareness on the 
part of the experimental subjects, and also to determine whether or not a 
self-selection bias was operating with respect to the experimental group. 
This latter determination was made by comparing the pre-test awareness 
scores of the experimental and control groups. The investigators recognized 
that a self-selection bias could have been operating, since those who had 
selected course experience may have had a pro* existing interest in the 
problems of the environment. 



*Sce Appendix - for scales. 



HYPOTHESIS 



Study I 

The. experimental croup will exhibit greater "awareness' 1 than 
the control group, an measured by statistically significant gains on the. 
post-test awareness scale. 



Study II 

.U)IPJ?jy. i c jLl fL A : There will be no significant pre-test - post-tent differen- 

ces for engineers on the Aesthetic value scale of the Study of Values. 

Hypo 'the _ s i s. 2 : There will be no significant ore-test - post-tent differen- 

ces for engineers on the Social value scale of the Study of Values. 

Hypothesis 3 : There will be no significant pre-test - post-test differ- 

ences for engineers on the Theoretical value scale of the Study of Values. 

There will be no significant pre-test - post-tent differ- 
ences for arts and sciences students on the Aesthetic value scale of the 
Study of Values. 



Hypothec! s _3 : 
ces for arts 
of Values. 



There will he no significant pre-test - post-test differen- 
and sciences students on the Social value scale of the Study 



Hypothesis G: There will be no significant pre-test - post- test differences 

for arts and sciences students on the Theoretical value scale of the Study 
of Values. 

PA^iljVl a AYjA 3 : All research hypotheses will be examined for statistical 

significance with the t-test. The t--test for both correlated and indepen- 
dent means will be utilized when appropriate. For purposes of the current 
research, the .05 level of significance was utilized in testing all hypo- 
theses. In those cases where comparisons are to be made on snail M’s, the 
Uilcoxom .Matched-Fairs Signed-hanks Test will be employed. 



RESULTS 



Study I 



The mean pre-test score on the awareness scale tor the experimental croup 
was 10.2, with a standard deviation of 5.25. The control group achieved 
a pre-test mean of 16.2, with a standard deviation of 5.21. (See figure 
1.) A t-test for independent means finds t’ac difference between the exper- 
imental and control pre-test score significant beyond the .01 level. This 
significant difference indicates a self -selection bias cm the part of the 
experimental group, with respect to their pre-existing 'awareness of 
environmental events. 

The post-test mean for the experimental group was 15.6 with a standard 
deviation of 5.26. The control group post mean on the awareness scale was 
15.8 with a standard deviation of 5.70. The t-test for independent means 
between the post- test scores of the experimental and control groups was 
not significant at the .05 level. Hint is, there was no significant 
difference in awareness between the experimental and control groups, des- 
pite the experimental group’s initial advantage and exposure to the course 
material itself. 

A L-test for correlated Means between the pre-test experimental scores 
and the post-test scores indicated a difference significant beyond the .01 
level . 



Table I 

Statistical Comparisons of 
Awareness Scale Data 



(Study I) 


Exp. Pro Exp. Post 

» 


t = 2.50 1 

l 

i 


Sig. .01 


Control - Control j 

Pro Post 1 


t = .67 


K. Sip. 


Exp. Pre - Control 
Pre 


t = 2.92 


Sig. .01 


Exp. Post •• Control 
Post 


t = .17 


H. Sig. 



However, it is most important to not" that this finding indicates a statis- 
tically significant drop in mean awareness scores. 

A L-tcsL for correlated means between the control groups pre- and post-test 
awareness scores was not significantly significant at the .05 level. The 






I 

Awareness of Environmental 
Events Scale Scores 



Figure 1 




Pre-test Post-test 



^ ■ Experimental Group 
0 ■ Control Group 



consistency in the scores of the control group in this test-retest proce 
dure, would appear to lend strong support for the equivalence of the pre 
and post-test instruments. That is, in the absence of any experimental 
treatment, the control group achieved almost identical scores on the 
retesting. 



Study II 

The following null hypotheses were examined in order to determine whether 
such a course experience can produce a change in the specified values. 

The first hypothesis of Study II predicted no significant pre-test - post- 
test differences for engineering students on the Aesthetic value scale of 
the Study of Values. 



Table 2 

Study of Values Data 
For Engineering Subjects 
N-28 



Theoretical 


ruj-Leot iicduh 

49.57 


• 48.54 


.62 


N.S. 


Economics 


43.78 


43.78 


0 


N.S. 


Aesthetics 


36.86 


37.57 


.32 


N.S. 


Social 


36.04 


35.62 


.17 


N.S. 


Political 


40.71 


40.65 


.04 


N.S. 



As reported in Table 2, the differences between the pre-test and post-test 
scores on Aesthetics failed to reach the .05 level of confidence. The 
hypothesis of no significant difference was supported by the data. 

Hypothesis 2 predicted no significant difference between pre-test and post- 
test scores for engineers on the Social value scale of the Study of Values. 

A t-test revealed no significant differences between the pre-test and post- 
test scores, thereby supporting the second hypothesis. 

The third hypothesis predicted no significant difference between pre-test 
and post-test scores for engineers on the Theoretical value scale of the 
Study of Values. Once again, the difference between the pre-test and 
post-test scores failed to reach significance at the .05 level of confidence. 

The fourth hypothesis predicted no significant differences between pre-test 
and post-test scores for arts and science students on the Aesthetic value 
scale of the. Study of Values. 







me 
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Table 3 

Study of Values Data 
For Arts & Sciences Subjects 
N=19 





Pre-test Means 


Post-test Means 


t 


Sig. 


Theoretical 


39.42 


39.42 


0 


N.S. 


Economics 


37.95 


38.63 


.26 


N.S. 


Aesthetics 


44.05 


39.37 


1.86 


.05 


Social 


39.00 


42.84 


1.94 


.05 


Political 


39.26 


41.11 


.88 


N.S. 



This null hypothesis was rejected with a t value of 1.86 being significant 
at the ..05 level of confidence. That is, there was a significant drop in 
the Aesthetic value scores of the arts and science students, from pre- to 
post- test. 

The fifth hypothesis predicted no significant pre-test and post-test 
differences for arts and sciences students on the Social value scale of 
the Study of Values. This hypothesis also failed to receive support. A 
t value of 1.94 was obtained, indicating significant increase in the arts 
and science students Social value scale scores. 

Hypothesis 6 predicted no significant pre-test and post-test difference 
for arts and science students on the Theoretical value scale. This hypo- 
thesis was rejected at the .05 level of confidence. The change reflected 
an increase in Social values . 

While no hypotheses were specified for either education or business admin- 
istration majors concerning value changes, the investigators examined sta- 
tistically the pre-test - post-test changes. Tables 3 and 4 report the 
obtained T values for the Wilcoxon Matched Pair Signed-Rank Test. 

Pre-test and post-test comparisons of the education subjects on the 
Theoretical, Economic, Aesthetic, Social, and Political values scales 
failed to yield any significant differences. A Wilcoxon T value of zero 
was required to achieve significance at the .05 level of confidence. As 
noted in Table 3, none of the matched pairs comparisons yielded signifi- 
cant differences. 



Table 4 

Study of Values Data 
For Education Subjects 
K=6 





Pre-test 1 leans 


Post:- test deans 


T 


<)‘[n m 


\ 

1 

Theoretical ! 


i 

i 

; 42.33 ! 


i 

42.66 


7 . 0_ 


, _ __ 


i 

Economics 


1 

36 . 66 


36.66 


10.5 


d.S. 


Aesthetics 


43.17 


46.00 




.05 


Soc ini 


40.16 


39.00 


7.0 


s . 


Political 


36^66 


34.16 


5.0 


M.S. 



In the analysis of the data obtained fron the business 
dents with respect to tiie Study of Values, there were 
euccs on the Theoretical. Economic, Aesthetic, Social 



administration s tu- 
nc significant differ- 
and Political value 



scales , 



Table 5 

Study of Values Data 
For Business Administration Subjects 
a-5 





Pre-test Means 


Post- test Means 


T 




n 

Theoretical i 


; l 

i 45.40 ! 


! i 

! 43.60 


! n 

' \ 

!i.o 




:?.s. 


Economics i 


Ln 

1 

! ! 

! ! 

L i 


! 

54 . 20 


r ~ ~ 

5_._0. 


M • S • 


Aesthetics _ 


r 

36.60 


35.20 


6_._q 


:i.s. 


Social 


i 

31.20 


i i 

i 32.40 


7.0 


. s . 


Political 


47.20 


r 

! 49.00 


i 

b._q_ 
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As noted previously, the data Iron Study I indicate that the experimental 
group initially demonstrated n significantly greater degree of awareness of 
environmental events than did the control group. The ti i j T erences beLween the 
experimental and control groups in the pre-test comparison was sign if leant 
beyond the .01 level of confidence. This initial advantage, however, com- 
pletely disappeared over the period of the course experience. The drop in 
awareness of the experimental group was of such a magnitude as to result in 
Less awareness than the control group, who had not experienced the environ- 
ment course, how can one explain this apparently bizarre phenomenon? One 
tentative explanation for this phenomenon is that the students in the ex- 
perimental group experienced a 'stimulus satiation' with respect to environ- 
mental events. Ciiven intensive exposure in the classroom to material 
dealing with environmental events, these students possibly became less re- 
ceptive to the presentation of environmental events through the mass media. 
Psychology has long bean a ware of this phenomenon of novel stimuli even- 
tually losing their effectiveness in eliciting rc:jj;ouses. One could also 
conjecture, perhaps simp lie tic ally, in attempting to explain thin unusual 
phenomenon, With finite amounts of tine available for study of a given 
subject matter, one can understand the reluctance of students to invest 
time and effort (via exposure to the nedia) when faced v/itli the rigorous 
demands of the “evivironment 1 course requirements# Activities external to 
tiie course demands can probably be more readily sacrificed to the pressures 
of course completion. 

Of the 24 possible pre-test - post-test comparisons in Study II, only 3 
reached a level of significance. In all three cases, the .03 level of sig- 
nificance. was just barely achieved, Taking into consideration the fact 
that 24 comparisons ’-/ere made , one night view these changes in values as a 
statistical artifact. by chance probability alone, at the .05 level of con- 
fidence, one would anticipate at least one pre-test - post-test comparison 
to reach significance out of 20 comparisons. The present research inves- 
tigated 24 possible comparisons . One could reasonably expect between one 
and tv;o to be significant by chance probability, The fact that there t/ore 
three comparisons that reached statistical significance, does not neces- 
sarily represent treatment affect. It would seem parsimonious to interpret 
these differences as statistical artifacts, especially in view of the fact 
that the obtained differences barely reached a level of statistical signi- 
ficance. 

In light of the foregoing data, one must raise the following question; Can 
formal educational programs be held responsible for effecting changes in 
values or in specific behaviors. One nay be asking a given vehicle to bear 
too much of the burden e.g. , formal education, in bringing about desired 
changes in human behavior. While there were obvious gains in terms of in- 
formation and insights acquired in the environmental course, one would be 
over-optimistic in assuming that there would be an automatic change in 
.values and behavior external to the course itself. A recent article, by 
sociologist Anitai btzioni, (17) questions the assumed effectiveness of 
many educational efforts in such areas as drug abuse, smoking, and drunken 
driving. With respect to sustained educational programs , Etzioni suggests 
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that the effect of such programs on ingrained habits ami basic values, is 
generally negligible. lie contends that to solve social problems by chang- 
ing people (via education) is more expensive and usually less productive than 
approaches which address the circumstances or t lie environment around the 
people. 



While it is not the function of the current research to suggest means of 
solving the environmental and technological problems in our society, data 
fro:!', the current study seen to suggest that the “education is the answer ’ 1 
approach may be of minimal benefit. 
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APPENDIX A 



Science , Techology, and Society 
Tcwa.ru Relevance in Education 



Lecture Too?! cs 



I. Introduction 

A. The Interrelationship of Science, Technology and Society 

JJ. Definition and Interrelationships of Mathematics, Science and Engineering, 

II* Environment 

A* The impact of technology upon man’s environment and man's increasing 
environmental awareness; the value conflicts between progress .an:! 
technology on the one hand and conservation, purity and wilderness 
on t lie other; Man's need to make educated choices within an eco- 
system lie is perceiving as increasingly inclusive* 

Be The use of natural resources; developing new choices of-nev; methods 
of choice arid new criteria for choice of materials; responsibility 
redefined . 



C. The quality of the environment as it affects the quality of life; 
water, air, noj.se and aesthetics in relation to life style; social 
cost accounting and the systems approach. 



Ill* 



Population growth in a v;orld defined as overcrowded. The. ethics of life; 
evolving definitions of life ;:r.d death in the light of now scientific 



knowledge, engineering and 
prolonging life cr tormina 
death, life space and the 



philosophy; the privilege of giving 
ting; the inter relcl.i c n chips b c L w eon 
life support systems* 



bi rth; 
birth , 



IV. The technology of urban existence and the patterns concentrated pop- 
ulation groupings; as they relate to conformity, lacks, escape techniques, 
economic distribution and the need for control. 

V. Information and pseudo-information in relation to citir.onr.hip, tech- 
nology and life style. The role of the computer in daily life; the 
kind of knowledge and skills required for "the good life" and appro- 
priate techniques of conveying these - both hardware and software. 

VI. The industrial system and technology; how, where and why man works. 

Management of the ecological commons through legal, social and political 
tools. | 

VII. Evolving techniques of handling aggression in response to i.ew technology, 
new ideologies and new affluence; converting industrial capacity and 
manpower and energy from wartime to peacetime uses. 




oo 

#\ A s 






VIII 



Han nnri the future*: r? t rnpol allons , uimu'l ut ions , ir.c.cl r- ] r; .rue! the sv 
npproaclu The futuie rules of nan; specialist or gcnoi a 1 i.st, is--*! 
or world crti.aeru The complexities, value and criteria in the toe 
tig logical ver Id of abundant choice and rapid change. 



i:;*, , 



sender;, tjx;:;-;olccv: 



;oci: 



Y 



Suggested Activities 



1. Plan and i:;:pl cment a mini &ess ion. Virile paragraph sugary in log, 

a. Discussion group 

1* Choose a topic related to the unit 

2e Secure leader (:;) - if subject is controversial have each viewpoint 
represented. 

3 . Secure promise or 12-20 participants 

b. Project: Do something, that will ho 1 p you or others, 

under s t r . n d Lb. c n : i t:u r e , o t s o r i o u s n c s s , o 1 a 
problem related to this unit. (Use art:, music, 
v/riting or speech, or do volunteer v;ori> 
social or technical). 

Co Field Trip 

2u Participate in mini snssion(s). Write (paragraph) summary in log. 



3. 



I llus tra to under s t and ing o f sy s t ran; approach. 

a. Choose, a problem (ex: What should be done about smog in Log An 

b. Prose alternative solutions and their associated cost boLh ocon 
soci.nl. 

c. Choose cue (optimize benefits) 

d. Write a one page summary 



les? ) 
ic and 



A. Vic v film (titles to be announced) 



5. Be prepared to demonstrate learning by writing in class - on assigned 
topics . (open log!) 

6. Play the Ecology Game . Write one paragraph: Tell hov; you fared in the 

gome. Evaluate the game as a learning experience. 

7. Read .material related to each topic, A,B,C,D, in the unit. Use reserve shelf, 
or. other sources. Write a paragraph of summary and criticism. 

8. Participate in class discussions. Use readings as background for comments 
and questions. 
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Summarize lectures and discussions. 



Guideline!; for Identifying "Major" K«*wf Stories 



Newspaper s 



Importance of an article 1 s usually connoted by its pi rcerr.c-nL j.n the newspaper 



as determined by reader surveys. T 


Tic-fo ma 


y be design--; 


:.d in the following coder: 


Front Pages (the front page of 


the new 


s vapor, and \ 


the first pages of 


any section page* 


These 


pages have t; 


le greatest readership) 


Editor i. a 1 Page 








Pages 2,3, and 4 of the first 


ection 






The ‘Page facing the Comic Strip 


- 






A story considered by the newspaper 


■ staff 


to be of imp' 


H'tancc that is placed 


within the paper may he identified 


by the 


following clr 


“reefer is tics : 



A headline two- column:; vide or voider 

A weighty her.ci line (36 point type - or similar heavy, hold type - even though 

the. headline may be only one column vide) 

A headline with a subhead (a major headline, beneath which is placed a srrnlle 

headline above the body copy) 

A headline with an eyebrow or other special characteristics (an eyebrow is a 

line of type, usually underlined, placed above 
the headline) 

A nevrs story with body copy 3 indies long or longer 



Tclovisi on 



Progranr.il ns; 



length - any 30 or 60 minute program (usually will be in the form, of a specie 
Scheduling - ratings, determined by audience surveys divide the broadcasting 
time into the following categories: 

Class A 7:00 p . r. ♦ - 10:30 p.;v nil days (also called prime time) 

Class B 6:00 p«r.:* - 7:00 p . ;n . vechdevs; 1:00 p.m. - 6:C0 p.n* ^ 

Class C 9:00 a.m. - 6:C0 n.m* and 10:30 p.m. - 12:00 midnight 

Cl ass D 12:00 midnight -9:00 n.nu all days 



Newscasts 

Any report in the first portion of the newscast (a load story, or one closely 
following it; or, more generally, any story in the newscast before 
sports or weather report 
A report 2 minutes long or longer 

A report accompanied by art (film, videotape, still photograph, etc.) 



Radio 



Any news feature, such as KRKG 1 s "Accent 11 which is 60-90 seconds (runs outside no 
Almost any story included in an hourly newscast that is of a serious nature. 

Especially a report that is repealed three or more times* These reports are 
usually shorter than n tv report due to length of radio newscasts — with the 
exception of KUMG’s 30-minute !t 9:00 Report". 



